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Thesis Summary 
A dynamical system is a mathematical model which follows a deterministic law 
of time evolution. The typical examples are differential and difference 
equations. Even though a low of time evolution is deterministic, error of initial 
condition may cause chaotic behavior of a dynamical system. In such a case 
investigation of invariant measures is usually more useful than that of 
individual orbits. Therefore, we consider a performance function which carries 
information of a dynamical system and pay attention to maximizing measures, 
which attains the maximum value of expectations of the performance function.  
 The study of maximizing measures is called ergodic optimization, which 
stems from studies by Mane on Lagrangian flows and from control theory in 
chaotic systems. Supported by these backgrounds, it is widely believed that 
there exists a unique maximizing measure and it is supported on a single 
periodic orbit for ``regular” functions on a ``hyperbolic” dynamical system. A 
main stream of ergodic optimization is to prove the conjecture. Generic 
uniqueness of maximizing measure is established under reasonably general 
condition. On the other hand, it is usually difficult to detect whether a given 
function satisfies a generic property. Hence searching a common property 
among functions without generic property is also important. In this thesis, we 
will show the existence of uncountably many ergodic maximizing measures for 
a dense subset of continuous functions.  
 Moreover, we consider Lyapunov maximizing measures for piecewise 
expanding Markov maps. Lyapunov maximizing measure is a maximizing 
measure for the performance function which represents the geometric 
property of a dynamical system. Studying Lyapunov maximizing measures, 
we consider the space of dynamical systems, i.e., the space of piecewise 
expanding Markov maps in our context. We use the above result for a 
symbolic dynamical system and apply it to piecewise expanding Markov maps 
by topological conjugacy. The difficulty is to realize a dynamical system whose 
geometric performance function coincides with the perturbed one in the 
symbolic space. The totally disconnectedness of the space is essentially used 
in our proof.  
